Peptides related to the antigenic determinant block T cell recognition of the native protein as processed by antigen-presenting cells.
A mouse T cell hybrid specific for pigeon cytochrome c in the context of I-Ek responds by secreting interleukin 2 when co-cultured with the native antigen and the B cell lymphoma, LK-35.2, or naive splenic B cells as antigen-presenting cells (APC). Cytochromes c and their corresponding C-terminal fragments which are not capable of stimulating the TPc9.1 cells, including the autologous mouse cytochrome c, block the T cells' response to pigeon cytochrome c. In contrast, nonstimulatory N-terminal peptides of cytochrome c, which share no homology with the antigenic peptide, do not block. Blocking is observed when the nonstimulatory cytochromes c or peptides are present in culture with the live APC and nonsaturating concentrations of pigeon cytochrome c. With tobacco hornworm moth cytochrome c as antigen, a protein for which the T cell has a higher functional affinity, the response of TPc9.1 cannot be blocked by the nonstimulatory cytochromes c or by peptides, even when limiting concentrations of the tobacco hornworm moth cytochrome c are used. When paraformaldehyde-fixed APC are employed, no native cytochrome c can stimulate the T cells, including the tobacco hornworm moth protein which with the live APC is effective at 50 to 100-fold lower concentrations than pigeon cytochrome c. However, with fixed APC the T cells are stimulated by the C-terminal fragments containing residues 81-104 of the pigeon protein or residues 81-103 of the tobacco hornworm moth protein as readily and with the same relative efficiencies as the native protein, presented by live APC. The nonstimulatory peptides, but not the native cytochromes c, block T cell activation by pigeon cytochrome c pulsed-fixed APC, indicating that the nonstimulatory peptides compete with the stimulatory pigeon cytochrome c peptides produced by the APC. This competition appears to be due to nonstimulatory peptides which associate at the APC surface and not to those acting from solution because the APC which have been incubated with pigeon cytochrome c and nonstimulatory peptides and washed free of excess antigen and peptides are not stimulatory to the T cell hybrid. It was concluded that the activation of a pigeon cytochrome c-specific T cell, which recognizes a peptide fragment of the native protein on the surface of an APC, can be blocked by an excess of nonstimulatory homologous peptides when these are also associated on the surface of the APC.(ABSTRACT TRUNCATED AT 400 WORDS)